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tmmumTion 
fM' Mlum thmbeFMianm 
mmthrn  ^ S.» m^wm^w .®P t^ b# It is « wlgtmmmf 
ir#©iy ^waaial ylm, witt Mrgm iMmmB 
ptii»i»X® It is m foMige umd in 
#@1* noil, iap^WttWHit 'Wi#: fMW €i-©Bt^ l. in ipll-l## **^4 ss 
taiillBiaeSt especially Sjb. 'fli« jpIftUt ift 
' 'AM ©MSSWttSsl,# 
KwiPtt is Witivi to Japan ©Mtt*# It mm fi^ t i»fep©«». 
4««ir#. i» ' St«t#« frmm t^ toei; <%!*•»%• i» 18T«, wtoea it wwi 
«Aibi.t«i'^ at' t]hi §»a^«ial* E#«.mt 1 '^ 
im tlmt it thfiiNia hm% is tb» 
ifciti ••<» •>« il'  ^ %\ 'att IIIIIIIT'M jliiiii'iiiiliiri  ^ifM i Y'li trfc -WW jifc TMB ifrr i^k. ftKM,® ««»%€»* •*» B«S tmwm S^®Wi 
«3tt#«t. ia t^  l«at, *iaiwst, mA ^ap' *•»%, it i« 
to»»i aiaft®5i ti§ •tatiMi aouth ©f Virginia aai l«»t®§%* 
flMi pi^ fimt #tii4y -mi tbi? 4i>-f»ift|»®at -tmM @f tb« 
wgatatii!# Mti f>«^ri^ @tiv# wm. ii»i«rtato»iii> t# immtsh m 
feiyi^ iii tm- #t«ii#* ia breeding * ©ultimatioa# amM mtil£*tti«a #f 
®fII* ffl? nil-
AvettB. (2) ptibli»h«a an «xtensl^ « paper cm the ansfewf &t 
th% b#an» iS«ali]^  j^twrnrllj with. %lBmm r®tb@r 
than witb. ©•Itoiar of ti®gwi»* Ummmit, it# iiiperiMii., 
the wooa-p&renehyw as eoruslstlng of thla-»wall©<3 and unllgni-
tim mUmt SO© sjpel#* 
fluaseola#  ^ ay^atcod^al criteria f«r t'lui iiff#ranti&tim 
#f secies, ®aa h« aoted a nvmh&r of ebaraetarlaticfi of the 
ted*o. te.#a»-# ai til#- «« tpieallf pipHlw#' 
amto^papill^ ® m Um ijwi»r •jpiii®»S.a« 1#. aJji© ol»®rw»d taiail® 
*«#»• •i4ai pitfe si^ ' daaeriteei; -
features of the aaatcasy of tlae kuastu, particularly tfcM& orlglB 
of cork la tbe see«d to sixth «ub©pia®ri»l cell layers# Avetta 
i»s€ tlie ajpitifi-© t#f® ttmibeat^ iaaia fe«t th® writer- !#• 
m%Mg- tlnst af^ lling thmbergiam CSi#b» ani %mm*) mntU* m 
Burkart <6) reported Itoit %bt tuberous roota, fr t^t 
gtaroh 1» obtaimd, develop fro® adventitious roots# fato  ^
im) th# aaadllJii* -asi; Wm»S. Wm^ %to»f mmm%.' 
tm .ppopi^ atiim# 'Wm »#e41i»ga em toa 
yr^wei ttt -^a -^ •##.*»»,, yi®M per «ew>' 1». 
anA the t»:i»p»tat4mp asi- pMating. a r^# a#«» 
difficult with '•cronBi*. He ote«r*ii that the %jp©®#t|rl 
of jmmg s®«ilijags is, imm llmitei' la it# mhllUj t# ©i^ate. 
than in. otli®!' l«g»lmo«s fUM &mm* fab©r im)  
pwMnmtim ia fijpglaife, I©rlte ...Carolia®., Simtb C€i»©14iia,, 
FieopiiA, MlmMm, mA Miomlmstppl mm a®i@« ti»t ¥£»©« 
®¥«r bttitoa..,. f©tt#©s,.' ©» amwoa?t# p^©aa©@d rnrnrnm 
mmt &^Qmm&tXw* f#©rly swilag plsKb# fesa f«» foas., and als.© 
f«w s##i» ,p»y pm* fii# fetst mMl^^ flAsfcs tesd t#a. to twmlm 
s«e4s sM t*#a.fcf t« tbirtj- p^ets pm 
•'WitMa f«st f» y@srs., agraa^,*! mtvM.m& mm been' 
£ii tb.® BtMtmM, Ssmfeb If.flea, CmlM.# A-astmlla 
eottatrles t© i©t#i?ala© tli« 'raia® ®f ttai. k«iim 
'!»«. mMmmw CiS.J feMai' tth^w ewm hm 
frma. %I» fc«plc ©f fci» ysmag sbmM  ^-ttas teitem.' whrnm m# .fit>ei? 
is #f .g@oa it is ai#® ffOffi irhi-e.^ tli# Cbtiie«« 
«te® Bmsmw- Pi«.ri« aai B#yferft« iSil jr«aaa t&at !»-
@»itai.®g- %Um a«^®r ©r ©f teaam i^dmisea its pw^wotLm. 
©f ro0#>-«ser*©s» fiib©» .C J^ «a.t 4m@M i l )  fete® «.\ilt.i-
vatlon »jr tettiami Ba.iley (SJ, »iiite. C4), 0afc«« (t)., Sw®to#y 
im) it-s rnltt® f.» «r«l« e.®iitr#l| »£«# 
St#pli©ns (871, calft»© *«artia Ct6) ?t®fe®rs CSt-,.. SS), »ai 
t3?.aey (41), ia¥®stlsat«i its wlm# »t »• e^©p« 
mmRmm aib 
f-|i« pl»ts la tbi© w®m ©b%A'is©4 mn ei*c^e  ^
im&k & stTmrnm mhtmh tt&m" tlireegb thm tyuefc g«fl#n of 
tasfc»ge® Instltttt®,, 'Itosfcegs®* Tim w®m b©tw#0ii 
©Igfet t#ii ymwrn ©W «ii4 b&4'h@-m fi?« feransplftiifcs. 
S@@€a w&m ©btftiaM ^bi^mgh tb® mmrtmmy of Bs». Ho-laafi 
WcKm Dr« i» F« Sj>®tti4liig, «li© ®a4@ tli# ©ali^ctloiis la th® 
vielaitl@s i&t MmjlmM ana 
Ttt»k«g©©|f M-lmbmrn, Il» s®®ds mm wmp&rm^ t^r 
gewitoAtloB % smMlng In e'mis«atMt«d salstiiairt© aeli tm tweaty 
m fetolrtf ffiliMit©s mm hy leE®© mM Qtmptmtm and fcb^a 
w«sii#d iit tmp • 
?©-!• ©ytolagical stm4t#», TOot aM mother cells 
w®!*® In. -miyiatliMia Qt th® la,*«»eMa C&iPiif) f•crania mi»a. 
®ato©dd@d in Sisetl^cms wmwm •»t»ta®di ia gmtl&m 
toilM m' h®wi%03^1ia. Bwi#, al»® i» C®»oy*s «olatlon 
for ae®t©e«riAa® 
—5— 
mms ioRFHoi«jf 
ludsa i« a stoisnif#i?o«i Tin®-. fb« 
whlQh Mf attala a ieagtia of a^® ti«a f©®t a 
gr©wlag ssassm*. ht# jpirostTat® ijir eliabla^ Qmr Wmh^ sbpmbs, 
f»a@#s or ©t'liBjr si^ pojpfe  ^ 'fh# ©j3,iQifl©al st»« 
fchMaa ft ©«atla©t©r ta al«3ttet«a? (Flg« 1>. Wb®a th® steas ar® ia 
4ii«ct ©©ataefc with aolst soil -ro^tlag oe-cmfs at th® aoa©s (Pig» 
!)• fb® st®a l8 ttjprl^t f®? iEb®»t two to tli«>® iiieii@s 
ato®i» ttai gi»©«a^ fcfe#a hm^a «t «a mglm &t idlfflost nia©ty 
Mm% eC' tli© #t©a is ttimg- p^©sti»a,t® « tfe,® gr©m<l xsw 
©v®r ^s»li m otl»r I» er©s-s s#eti«Q tfa® stem 
mwrn iiJl«#»t eyltairlesl. aad .ai« pab©s«©nt» 
fh.« I#air®t mm altemat®,. eftBpowna with tli® lat-
mrml »agijig trm, ©0 w* t© i06 OT# in wiith, an4 f2*om 
122 »»•• t® ISO Ml. In fi» »€t.itn leaflet r»i^ s frcm 
iS im# t0 fO »• ia width ani tvim IMl «i» t©,. 209 ma, in length 
iPig» 1 * thm Immgth of tto prti©l@» trm S/4 ineh 
a®« tlatt tmm ®a4 t® t-l/4 ln©b8s» a«&p th® toasal ®aJi» fb® 
%.m #al«rg©i afc tb® base for a iistaae® ©f S raw., foroiag 
a aefijait® palvinaa. Jmmt tli# p^ul'riaiis^, th® p@ti©l® i® 
ia mm& s®eti«, ®xe®®t f» a .gwQm® -tm tb® vemtjpal 
fa©@». laeb l#«tfl®t ©f tb® e'<mp#aadl Imf has a short ^ tiol®, 
m® aargias ©f tim leaflet® sp® #iitiF®* ffc» p®ti©l® is als© 
forirtng m pmlvlaiis at tla® i4stal #-ai» fb® ¥®Mttion Is 
tim netted ty^ j^  *ltfe ttee# prlaelpal wins in «eli leaf*, 
let, Wmmhmm0'mkB sttpmles ar® p*®«®iit at th® hmm9» ©f t>otb tl^ 
aai e-oapmmd ls»ws, fbas# «t tfa# Ms# of tli@ eoap©«Md 
l©8¥©s ap© owt© ani 
Oh&&Tm%±mB mm sM® om tla# aoiPtTOata of tia® l®aws of 
km#®tt.plaata griwlng In p®ta -ai^ la th# fl®li« Benilag ^©ecixrs at 
the pilflatis m% thm 'b«»« of tii® p®tl®2« anft at thm pmlviam® 
at tb® bas# of €«eh leaflat* fi»- ]^-tl#l®s Mgla to rts® t© tfc» 
«.r©'©t ^@slti©a tvmt. ? t© 3 p»s* aai b@gia to fail fa**® 
® p.*mm t# 7 p#m» • About 1 3p«®» tb# iat»a.l leaflets h@mA s© ttoat 
tUmlT fm®m m%mm% toueli# Ti» teralinil leaflet b®aae s-o tbat 
tts sttrfaee toaetos t-l»' vertieal #dg©s. th® 'imtmA i®aflets. 
Th.& TQot sy«t®a -©f km-dtstt eous-lsts- at first -ctf a tap-root 
whleb f3P-©ra prlwary yoot -of tb© 8#®-aiiiig# Mwnti-
tio»«- rc»©ta ®p1»® twmm stolons wi»a Umy -«?o la 4li^e-t e outset 
'wltb iiiolat -soil# In f®i*y yms^ .s«®€llags tb® prlaarf r@ot ts 
thi^fti-llk®, a«a. p®-ii,®t-i'«tes th© a®ll »®fe:ral lacto©-® befop® th®-
plaat first 2m*mm* 
Pl<»®rs ippear «ppi?Q^.«at®lf m Jmly 1?'«f'fmskeg®-© Ia«ti-
trnte, fwk®g®©4i lnflof®s#®ae® Is aa 
rae®»jp ©©am^nly l©cet©-a m&w tb® ®iias ©f r«aa®ps (Fig-«, 4>. Thm 
fl-)M®ffs &im alt®wi«t®.ly, 'tis-aeliy tfai*®© 
tXmmm at ©aeb n^m CStg# &)-• tlie rnm^w m.w%&a f^-« a ftjw to 
*®11 o^#-r tbre-© l«m4r®d, Thm p©-4imel#s p®4le®ls i»ab®»e®nt* 
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St tfe© ®p®x-* It Is l®ftg as fto® mmrj* »®eta.i»-i@s 
ar® -l^ iatfti at tbe M#® eittop sM# of 
tb# tm% mtmmmrn 
ffe.® foi»Mtt®n ©f p®ll®a t^ ®« pMm mmtf la th© 
tlmmw «»4 thm mtu^wm mh$Mm mhlM ti» eoreHa- is ®.i.i»®a.-
Antlstais pf®gipe«a®i frm. tb.® Ma# ©f t.fa» l'afi©^s©©B©-® toward 
tfe® itp«m andi.f•tulr## tw«aty-«ii» t®.thirty fmt e^©apl®tl©a« 
Itee tl&mm ©f tb.® toB!a,im .®re ««aapt»a f®p efwa-peillnttl^ a % 
'hommj b®e®-»n€ baffibM 
T'b® p®Ss umber frtm tmm to tMrty p&w  ^ liifl®i*@se@ii©@. fhmy 
mm y«13.iiw»gi»#a la eoior:,. wl,.m aiatfow . 
bMtm (Flg» §)• fb# pi^ s mm' S to 8 em« ftni 1 em# 
Baeli ias fr« tfcop©® to t«a «®e'3s* 
fli® 8:»ia »« «v«r«g@ atomt S m.' la 
lerngtb. mm4 2 «• ia wlttfe# fi» stirfae® ©f tb.® t©st« Is  ^ lumtr'-ms 
ami iM-ttaliy or @p®y with, tolaek sp®ete« In tii® 
mntmw ©f lb® &m&mm amfmm timm Is « .SO «» Is. 
length sai wtolt# ta e©l@p, b©ri@r®4 by a rais^a 
•fhs s©®4a of 'toimtt « iiai^  sua lBf©-i?»tat>l^ e s®®<S emtm 
la this sttt% mvm la- 'Sulf i^irle 
a-eld fiw 20 to 10 rf.atit©s t® p©nil®r tk® e©at f#i».abli©» ffe® 
»«#is Wiir® stoem th.m*«igbl.y wasb«4 la tap water &sM saaiesd In 
tap mmtmr ©v-®f .al^t-* Attm this t^i^atjMat tb© »mm4& g@r»imt®a 
la l#«a tJttiffli tii#3.v«-
Ihea pMm€ ia wat#r aft#i* tta&- aeia fc»atasnt th« r®d<llsh«  ^
8«#4S w*t»,i* wi^  ttil©kly wti®jw9-aii ttm sp®-ekl©d 
g«iy mimlm im 'wm%m h©m» «r ini--
tmm rnhm-lmg mi&m. g^wBslmtton* 
• fto mM%m fcw gip»®»# 
m9%yl®4&mM- tfc# teyp-®©©iy3. iH- mM mmTgmm r^aimnlly 
imt# %m. pT^mry. mm% CFig« « lttl.S.1  ^ %m, ^mmm  ^ tb» iiii«i 
©#«% l» m&t mTPim4 m tb# ttt #f tfai- ,W^ wmmO^ 
m W.m 8^1* ttoeir Bwtmm mm tlmhf , mm 
I'tM $«ty3«a#»!i mmmw» mhm^ M vm* to rnm^ 
«b«mt 4»i wmrn mm bir«i. ttai 
m% tis®if ba««» t# twm %l». »Wm^m 
fte» hypoeotyl varies' g«»ily Is maA i« •§ tn* 
iB, iliuasfcer. Xt 1» slightly mm %h» mEtm 
mf twinsltlon bettwpsa ti* »®®t laat tt» l^ ®©@tyl»a««jpy 
ft» Im mmh im tiMm 
mmwlt tk# gir^ te ®f 
tbtt ••tiling 'f^/ ^ %l»i %im tin Mtw»«K tliO' 
.*t 3.®««t tw& wmm of rootlet# ©sa tm 
hf tiui tis» '^«.s##@9i4 Imt €s€ 
mmth mf ttai lii »iif i^ ^€* ffe* e^ciiyl^ a^wi #m* 
t t a »  f t w ©  t t o ®  f i i m t  Imwmm mppmi-^ 
mu$. mimiMg: m4 tINiy sppwr might <daya tie 
rnmm Malim i#. ,ti«ttirti«i*#.i( sllgfetly 
? as* ® tbss« 
mmM timlw isetioles ftr# SmmmBltm imma mm 
.laa^i fbsiy mf&M m 
tm um,., mm.,, m-m,' «irfi s§tfe 
Awtcm Am momm 
• fit* ^ m]^x §i.'m mt twm--
lajers mt mlXB, %m vbieli pl&m& #f mil ^Irialm mm miintli' 
m ^mpm- of mil 
ist tte mm :irii»i..»» 
.tfat' mll» ^ «p« &ml im tmd 
m Ito ewtioi Ms ©f ®®1.-
which mm 0Sf@mtmlMy iM- %lm mglm &t t im 
^hmm mm ^ ^kmrnrns^s^frnm th® 9mA&^ 
i#»i» "is m r«@«pii£ftto3,# 
lif fbt^  pmrisf^ l* !• m ^tmA ©f sel#if«&w 
©by®®,. ©©»»i»ti»g #f t# f ©tti* %^w» mi ai?i»ag#4» 
fte vassmliiir is  ^tba  ^ #93,aAt@.^ i %f» CFlf* 00)« 
fh« 0^mm .@t slev* m t^la mmM ptmrn  ^
6®i% i»atteiir '@tt m%mm %m teAsm. Jmst %bm 
#pl.iasi^ » a la^# #f eal^ Ia mwtmtmmtX  ^aiii laitiat## 
pasliaw* flui ^ %im p»m.mw& preivmea #0x»imtliwa 
wM.mh hmmmm ®#lla» flwi tmmr #iri«a%iwta i^aata aHw aatf 
%Um ^ mw%9Xm Xm 
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A sm%lm ©f th®' apex ©f tb© ra4t©al.' & few 
hour# s£%mw gei^ atiiiatloa »li©iw * F©ot mmp, i®i?«t©g®ii,, p@-rlbl#a 
aai fh.e i»o©t tip has tb@ «op#a fcyp#" "plstta fyp#®' 
of pp©»rlstfia, in wMeto. a trfta»'V#a?s# -Inltistli^  »c«® 
ppdittees tb# »o% ^©ftp fcta® priMPy felss»® syst«M «f th® 
T&otm Peri^ sltnal Slvl».l©ii la tfe» e»fci©ial €«rlvittlv®s of th» 
laltiaflng a®ie- i#t«»ise-e fcMe thieteeas of tlm @wt9x»- til» 
inner mgltm ©f e#«se» ©«1.J. tl¥t«loii, tli© @i^ o» 
dsmis lj#e€ffl»a .4iff©Jwatlat©d» 
Tim pvlm&rj rmt hm -mm ©»jpeb, tmtmwch 8t®i# iWlgm 32). 
fh# p3r®to|»fel-.©®ffi '©le^at-a smA t.to .flFst;. i^ l®a mllB- tilff©»iiti--
®t® ' fb« perlejel# m&t tto ®iia©a«yfflis mrm well 
aiff@r®nfelat»«l by tfa® tl»® tti« ppofe,opbic»a dia i^net* 
T&mt ^oajps mt ^tmwj ^Imm fite®ps early ia thm. 
©f tlii ro.o%»' ' .  ^ • 
fhe lai?g« lata p^©teayl©a ' i^ff@r«atla%# raptily 
ana dl«v®le  ^ #l@s©ly &.»aiig«4 spiral i^e&natags# fto€(:r® Is ©cm-
p«r©aelipMi "b®ti»®ii. %fm x^Xmm aad tfe® phl®©a strauijs# 
As tl» »%«pfclo©a dl®wl#|»i, mtrnxyMm also- l3#si»i8 aiff#!?-
entlAtrn^m fti® ©@lls m£ t^hm m®tm.phlmm mm raxeh 'larg®!* ta. dlaiiet®f' 
than, in th® pr©top.lilo@a» dlmmtev of wtajEyle®, ©ells Is 
also ffimeh l«pg.©r tlmm lti©*pi*©t-® l^®a ©®lla-» f:lsi laereas® ia &t%m 
of iiie m%&:xylmm ©al.!® ©f tb« msemlar ©:yli,ii(a«r Is r®ap©»slfel« 
tm ttie eimahlag of tb@ pFotoplilo«« @©lls Alela lie b©tw«®n the 
jp«rieyel# fiii4 tb® fito«i»s» 
•*i4» 
tm.tbm mktwm eC i« x l^&m» 
jfel:»a and mmm&Avy ,a mmm Mmm* fls®' 
tm^Umtrn- mm tfe® mm ia r#i»» wmmmOi^m 
mmmsmme %}m mA twieteii**, f 
p&3.©«i mi mtrnm .•©•lla#. mm mw^ llttlm 
^wm&hym* 
• t to# toot# f' i« nmrni^my mmtmx 
is fey * ssmM siisMw mM tlm. ®r •sXx.lmymm .es#ll.»» 
fb#- %i» «asi>i,*w mwA itdi# pupun©!^-
tfe# ffe0- -©Mfeliii, ,jpF'oatte«s ft 
s«ft& @f to ttoi pldl.c«w -ia 'm «i9Wi: 
l^^lloderm disrtipii fwm. enife 
A ©tiort nf'#©-!? of t-b® ,p»4»iiyy 
ttsiia»» tito i»@:©t,,; m&t» imltiatwi* ..ttaef 
- fr« mllm ©f tl» . Mwn* 
:»®0ts .ftr® -mw^ « fcfe®. mi 
ft»iy Mtmctim tg tb# wmf 
mm- . tl»- f ®w g3ec«pi pretis^Iea ©«ll.s# la . 
%p®C5#tiyl, t;&« im •mm&itmh*-
fhe 
• Tto®, flewR-r .ajplse#' mm m %A thm- -mtl 
#f m hmm%m tim i©fS.«^te %» tm 
irialefe. mt first ar f4"» s#pir#*® life##, utolitfe. imm 
|Fi#« ll) .- ¥«ii|' fm 
emljm areissa mmr tto® p r^tBorl#® ©f tto«  ^ otfeer fl#»l ®tFm©fcm»s» 
At aafeh@8is tti« ©alyx e©«®ldt« of- m tel©- t®s*l30»t®# tof f-oar 
r©.latiw.lf l»g4  ^ ae«rtl.aat® • &m ©f th» 3.#fe®8 ewi-tats ©f 
tf© aiei^ »:f>s* ..• • • 
tJi# petsl p l^sorila alt^ jpaat® tim l&bms ©f tls®' 
Tim ^kml'pBtAls flmt^ wimg p&^mls tim 
fill s©©a fcfe® 
laltiati^ a • of t^al Sfca»a» «p« ia eyel# tmt 
tim Smml&p la m&mm^ -mf ottof iiwrnm fli# fi&llmm 
e®ll» ia tim 'smt &m in tli# faiw?t«t atag© w,ii»ia 
1» tb# later a®fc io?® ia , attaptoa® #f' 'fli® 
fllaitt&at# ©f all t#a st;a«»ms tmm m im JoilliMitera b®l«» 
tb® but Umlm tbim pQint mim ttmm'mm fm-md lat© 
tb© mtmmlml tub#, feb® tp@0 its 
lengfcii* 
fh® mntimwB mm &% tiwmt #yliaarteal •ani'CQnai&t &£ hoao-
g#a#©tt» ii@Flste»atle toat aoosB b«#wi f©iir l®to®4« f-fc® 
®f tfe® antii®!® ia tb# taii«a tollmM th# c ©»*•«# g«n«. 
©mlly i«#©ri.b®4 la e®ll« taiieyg© 
peifieliail §,lw%s%.m& ,p»am©iai » pai*l#%fil- liy#r aad th# 
sporlal laltiitls# fb.® jp«»i®tsl ©©lla « ##e#ai 
til# Qutmw ia«skt#i» eeil#' b®eoiil«g ©f wall tisa-o® -ani 
i-naer li^ «r te8e«3»li3® %•!»• At tMa stag© ©Jf dewlop-
a»afe %tai e«ll« ©f tim mm ®i©li liai»g#r 'tfeaii %hm «-reto®» 
s^«rtsl e«lls-» tb® maMmT wall- flafilly ©s l^sta of aa #jpia®OTls 
«fN i^iX cells pr t^i®# @t W 9»mim} 
Prior t# ttoi mm ^niybiPtiml.' <Ftg« IS, 
33)* ktfivt imlfox^j i«Mi@ m %m^ mmMm 
nibi^ k: efAMim ^mm 
tiMI'' Itt ttlt« SpielAS !« t#@i 
f» airisiimi »•&«§£» 'Wm 
p§tlmm M 'ijpmNi iwm -
'@«Il.|^  mm €®]Liiali«i 
C'figi(« 1? *- ^#1*. 'lisiti^  p@dii.lfta gmAm^ m$ #:i|teeri.#i(3. S'&A. mm 
ip©ugh# 
fte' mwx&mt .©t ia #©1^$ wnm-
Sa vSmm.  ^'%te- la Wm tipi iii»i 
ift 'imtters*. 
p^t ftt tl* apix ^ t%mmt m « 
p#i fexCtt^ r€iiK» S.% !• Qiprii «t %im^ 't#jp tlM 
&»• mmm im 'mm* 'fb» -
: flMi oirulAs ftrla'» m# #iiiM«ste|Nii: thm 
#f. tte Tim t t# XB '&mM«  ^
a«t#l.j is tv®- .wmmm^ Ws^ •&€ &wm%h. 
mt Is a&fft ripU. em. tla* aii* mm  ^  ^
ttmj- mmm tmrnm^ s%ljir #»i 
ipea# iFlg# 'Sl)% 
 ^ tt||- -fete# 
mtmr SM%m.^miBL%f grswt mmmgkm$ rmpMly '%tim • 
ii@wi» ttaft *i«f»@j^ |'l.fti» ©f 
t-tai- ,ti« #f fhi , 
«e .»3A #X)e#pt i», il® tf 'mm 
• 
€S.fl«i«6« (Pig* 23)•• 
but us«i.i^  'mi$. Ss '^-ftimUmmi- (fig-* 
ft# mil imm%Mm m 
©f mgmp&ms^  'msm  ^»wrl'tl»g 
al gi-^ i ii.«#.. t# m# SB l^sftii . 
## aatit^ ls# %!»©• 
poli^  ^9 ^m-*- <9»ia l^>€» ai|:* 
 ^8<it 
.•iniiiu iiii«iiiiiiniiiirT'fiii'iii,iiiiii.ii><i • 
. • ftepi®  ^•%« tmm €ti^m m£%mr t^tae 
;«gi'm 't#:^aal. 0,m^m ^ titty m- mm^ mllm^ 
SS)* ' 'Ute' 'SloSWpSSre mstwmmMmM. 'S6W' S,# ' ' 
w^mmm mwmy t-mmm ttaft #ltiilftz«t£ 
Is «fcili la W -^ Im nI# 
•Ii®*.t mmi: -^ i: 
ana i® i» «*#•#% tfe»' 
•IS** 
«Ba 8h^ :^,##1#^®# l»iiig .f^ , tm#» 
mA ^&mm» t« -w- Mym mllB. Amg tfe». sii®#' Itoi 
11# #ri&3Py® «p« as fe®a iaf» 
mftm ts/tte*. «if tto, 
l^ poootyl aua  ^ tli» r&dlcle weli {Pig. 27). flwi 
•waemliar %m fli* 
ai»: •ii ftf #pi^ . witbtm tfe» lat®ga« 
t# « tb$M 
©ell* ,«!#©§• ;%tos -^ .»M«« i'to# i®i. It 
ftt the micropjl&r &n4 ohalftzal #i^ ,» /ffe» ©f • 
3Wiit»(t w ©fwifia® , @f %w# fe® 
©•ll i-m, mmmi, .«iia®» 
#f#» sbsofM mmM 
. wtm «#«i #©»% I# iilji®#f ®a%l* l^y  ^ito®; ««%«»• 
li»t«gMist» with tiwi 
.@e itti# ttot «», fl^ st 
iiotie®«tol« i» it« ©mi#* «pia#iM6l «#11* Im. 
f^ lfntlng tto# 
%|M» ©m%»jp to«gi» m.^4 rmMmZ 
#l^ ggttt»a* f]^ y wtil ,t^ lip 1®^^  ^ t» -• 
tm msi^ m &f. tb«  ^mlmmml^  • ti®ei th t^r 
«t tl» #f A «i«lliip #r 
t-l» mlM tmk&B plamm later «l©iig tb©' sM&& of ffe# 
cl#^«l0p£.ag wbs-jp# Im&mmm tm lai^ii Is Mm»a 
•tto.«li* Immgth at thm tM% mt f#i?ttlisetl9»« Ib#»# ao41fi#i ©pi-
e®,ils ar# k&mn mm tb# JLiiy©r« • fbls layer has 
ae w©ll iefta®€ ©mtlei® &n4 a® ^ a« ©f Itgbt llai^# audi 
laats is gr#«tly A thin ©utiel© d|.#w&l#ps affeei?' fefti-
lismtioa* Ttm- immgth @f a rully Mlplgbiiyft #«11 l« 
mi>pj?©iEl«it#lf T»& m& 0m bmlf timm 'ite -wl^thk Tim lat©i?«l 
walls mm »0i©r«.tely ttiiek#a©i- wM.1# tlm walls mm 
aneh tfalete©»€ CFlg# Si). 
Soon %M mllm «f m%m epMmvM^s, b#gl» to fmm 
%hm -atlplghisa Im^sa*, tii« smbeplierami l«f#y Wglm m aerl®® 'of 
ittoiifi«afcS.©a8' mmA tim «t®'.os©l«»i-i® lay©^# . fMs li^#i? 
eiiiislsta .©a# r'-csw ©f l»#bR-p#i e#lls wMelft «» aalform In mlm 
ani l««gt&» ftoi" ©at^'-isselif-yel^# laje-jp- mirslops a®@ai la. 
tt» »gtM tfc# Mlm, wimTm tb®- ©#il» a®4,®i'g© wmwf llttl® 
lrai#l«t«ly b#a#«,tb tfe® «t#»©l®jpeii® imymr mvm 
wmm t£ mllm .wbi.eli e^nstltut# tto aiitirltiw- 'ttmmm-* fli®' ©ells 
©f %Ms felssm© ar© irs^gttlsjr Is Itoir walls &m slightly 
mm tb»y 
hil-m M m mlm, msy fiiaetioa 
to ate©i*b wat#?» la till# s&m'^mglQat: Jwi:t .op#©«it© tli© »le-r©~ 
pfl®^ ia * #w(ll, «lo»gat@^ d«pp«ssim teowa as tb® strop-Mol®. 
Wtgwm -tS. £a A' »41al s®©tloa tiiroiigii ti» •fellutt.. It is la tfeis 
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mwSmw wmm ta fcfe# 1* »iii^tok» to tm • 
toy Martin (iSj ia f*iLf»pi©i»a|, &w& 
• sslla* 4«atw©ti«a ©f alwklliia  ^
lag «sife-i?y# smM ia ttaai M«i« fmm %  ^
qm ftfia mw%lm cio) ift »»3.il©»ii8 aiteit, ssisse 
M * | w , { 4 5 )  i a  &X^M a<Wfci 
wstifat@«i s»g«h»a. 
®iniy ttoi #ai «C ttei- «afc*y® «« If IM, . 
'ti» of an# 
#l:pee%ly m&l&i£.wm m»t}mw m%%-mm «is®. . , , 
mmmb. |m| ia -ma % iiaiilqtw. 
»a3m» 'ftot ®e#««i#wi3. qg&wpmmm mi mm wte. 
'fe? Wmmm im) Im «fti, .mm ••• 
Hartia {10) iB jtolilotua m3M^m Umi.ml iM} immS .mk  ^
tm %hlm te#liairiop- ia mmimm&' mwhmmm is-
e#3J.. iiMt« efes#:g^p»« t© f@»- .fef® .#mught«r ©f wbisfet 
l#i«r is 
7te3m is rn'wt^mm: tluit tti«a 0^- m§m»pmmf%e mst^ 
Xtt m mm^w mmMm  ^tlui t«# m^mym a«@s> 
la sti^# ©f' mmtlm 
{Z.B} tmmsA tbMt %m& wmm sm^a.]pmmm Mmy •mew^'tm #i»» 
^ 'ifi M«di#g»# toii dtimm mm- Warn mmgmm'^ 
%® tmm :*»' »««• vtmMi^- »©% mmm ttoa ®m , 
»m6 mm tmm€* 'Mmmwmm'.^ U^tim mM Vutt (Si) 
•poi»t«a tlie ' ©eetti«a^« ®f tw« nmmBit. mn^wym. ia « ••#4  ^
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 ^s#M  ^ imm m%mmm^m%-m» :»»«»•• M' «*I1» 
Ibdlov the hllwjH, resembling the structure f&and la jPlsu® 
illmsfemt#fi la 174 (at)# 
mm&m 
fb® stmiy #f tli# aaai t^ © 
mgmtmtkm ®a4 'ox^gms ©f tea«« wsts ihadl©ffcafe©a t© 
a Mais fur sttt4i#ii ia t>»©ilBg* emltitafcl® ©ni 
tttlllsatlm of til# pleat» 
Eaistt 1« m eoa^s®, st'oloalf«r0tt8 vim wl%h mltmr* 
aat#, twltG%lmtm «a4 Tm»mme.^ psplllona-
e«o«s tlmmm* 'fmmnty tQ thirty i®y# &m tm th® -eoa-
p3..ittlioa ©f ia -waft FAe«t»». 
fli© laitlafelqtt €3f flcral of^ aaa is sepals, 
8ta»®asjp. lad &.mpml^ 
fbm tmmlmr ©f €MwGmmmm9 it ©l.e¥«n# 
'fh® mrlm as ii©»»iibapM pirisoi^is «l®»g th© luasip 
Mtrgia®. ®f tbm mmtwml rnutwrnm-^ fta®. all® to tliti^«®)ri emi^y-
iotr©p®i® ofiil#s altsraately 
in tw© 
tm @@11 tmi&tl&m ili*©etl.y ®t tli® 
•ffl©gaspor©eyt« wmeb .a®t©fc.l© tivtsim# prmmmm 
& t®t»4 of ftea®#. «f %im dl«» 
tat@gi»8t«', anfl th» s\tririvi»g ©h*lse$®l «gaspo»i gl-wis rise %©• tl» 
fmmlm ga*t®j^ yt#» 
fhii gaiwstopfciyfc® eeoslsts of t*@ ©a #gg, ®»i 
tw© sya©rgl«»* tim antido^als dls&fp#«i» feefcwp® f®rt411m«tl©a« 
-S6-
fli« sooa toe-eoMs ftto®«3apb«i at t'b« ffll©-r®pyJ,iiF @M oo^ 
along thm »ta«a» 
fh« pymmhws-& hm m shmtg mBslm -of mmmml 
tl%m ot e®lls-» Tim smtm»9- ®ste^© o-casists &t two e;0feyl®io0as, 
a ml^Xe l^mt; & eoap®m4 ltf«f and a Ift'i-g# jpa^tel#* 
th® #ii«©sp®m wmiatag wfe#3a ih# «#«4 is wstw© eoaafci* 
tMtmm an mtoro|:«n e-®f©fiiig <af %w© t® s#-ir®rsl ©@11 Myers In 
tMelm«ss rnrmmM %h& ©»fei?ye. 
eeat Is ®la®«t mmtlmlf the pjr©i«t tlii© owter 
lategwi«%» fli®«l|)lgbliia iMjm tms a@ w@ll. emttcijf 
larism 3jt.f#r, «a4 a# i»e8 m llgb-t 'lia®* ®»t®.c»el@i'#ia® 
layer eoaslsfea of os® Tm &f e«.ll«» fh@ Imymf la eoa-
fei-mi©m ta ttob r®gi®a of tb® bllm# th®  ^ -autfltiv® lig-
#!• #ont«la» mhlo»qt^lmstsm: 
In a:plHat® rla sCT-TOBads. • ttoe' hiltaa* fh@ strojtoi©!® is 
& saall, ®i©i^at»€ ^©presfioa iii tii# rmglm. of tia® hllim 
©fp©stt® tlae  ^
-S7-
Clfl© 
A«oM, E» C# and oth&m-
i.923« Cultivation and foitfsip ©f 
(Puerarla tlmnber^taiMi) * Intm R@v# Sei# 
praet# • igrl^ ' n«i# iii'48*-'94s» 
s# twfcta, 0« 
18B5# llewe&i aaiit^iohe eifl Istogealehe sagli orgaal 
ir©g©tattvl a©llt Thw^r^lmm 
Roto lsfc» Bofe« Aaau* 
S. Bailey, E. y* and M&yton, 1* L* 
IMssu In AlabiM# Al®-. Agrl* Sta. Clr-
if. 
4» BFiaic, W®lllngton 
194g» Kudzu * m -afai-oy «f l®a4a* Better 
Grope St# i©* 
s.m b«gbi0a, fmwm ^ f 
WM'm C^gsaagssttts© «t i-© la %mmm 
papilionae®#®.. B«H* See* s^t* Prffla©#,. fSt 
445-448, 
§• Biirk«rt, Ai»t«ro 
194s# lega,®i»m®» a3^atln««'sl3.v«s'tr®s y emltl-
m.em' agmm&f 0 smm. 4# !«##• 
bmm&m almm, p, 4§s* 
*?• cmlvlao* m* . • 
19ii» Kuaaiu vine (Pueraria hdyayta) a l@gami.WLmm 
foadi«r plant' in Cuba » ' fat# Sei» mA i»me» 
Agrl. 10j886*8e7. 
s-» c®tlld©li® 0 jk m • <4#  ^
li8S. .Me»0ir«« SOT" 111 ffiMlli® X©gii«la©ms®s» A, 
/$ bella, 
9it cfttss j «t • s» 
1921 • Ku^zns tMs Imsty mw Imgmm fills .sera® ¥.»eit»fc 
niches £a mw Q&m&tww Gl®nt« 
eeas, 
JIO. C©®, M. S. ma& mmT%lWkg J. !• 
1920, •Sw©«t*el®^r a@®i* Part P©lliaiiti©» stuii®# 
seed S« ©tpt:#- Agrl*Bal,3.» 
§i4jl-25. 
13.* 
• ?a:rt II •- *• aiwl 
ehemical nature #f fcls s«#4 eo®t and Its i?®» 
lation to ifflp©rm»al»l# mt mw&mt ©lowr. 
IJ. S. Dept# Bmll« 844ji-S-5S* 
lg.» D&rtin, Charles 
1881 • The power ©f ia plaata  ^ B# kpplmtm 
mm& co.,; m®w yo:^ #, 1. !•, pp» 
1S» Dawin, Pr&aeie and Aeton, E* H, 
1909# Practical physiology of jplnats# Tli# O'aivar­
sity frmmm-,. Cawbfltg#,. mmgk&n&, .»• 
14« D®^oMn Bmflolph 
189g» B©ttr%® zm iiiiato .^s®b®a iS^ti&r®l:t©i*istlk i#r 
Phaseoleen#- Diss* Craek voa &» Mmttt, Qif&n» 
l)urg, pp. l»*7f« 
iS.» Otto 
idSt* Flora itawaiienai# i or i®* tll«»tr«tM floiMi of 
til© Hawaiian Islaais* Uoaolml'^ Book t. 
16... l.Bg.ler^ A» iiai frantl, E.».. 
ItlS.* Dl# »aturlletot.ii. lipg®.MJttogs-
h#ft 11I,» I? III# 3, p.# 141'  ^
if, E^ltli, M#lft S. 
WB4m »ilt« elovw, fgifoliMM g'®.g®.as L* Bia©tewoi»tli 
and C.o»,. Iioaioa. 
18» 6©©to@l, Safl 
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